Site Description
The soil is classed as a Surface Water Gley 1 (SWG1) and is slightly gleyed sandy clay-loam (48% sand, 31% silt and 21% clay) overlying Silurian shale (greywacke) till (FAO Classification: Dystric Stagnosol). The Ap horizon (0-25cm) has a sub-angular, coarse blocky clay loam texture with the common occurrence of stones of medium size. The B horizon (25-45cm) is described as having a sub-angular sandy loam texture with the common occurrence of stones of medium size, while the C horizon (>0.45cm) has a clay loam coarse blocky structure containing many stones of medium to very large size. The soil at the CENIT site has a hydraulic conductivity of 0.2 m day -1 (Watson et al., 2000) , giving it a Hydrology of Soil Type (HOST) classification of 24, an impermeable class which accounts for 46.2% of the area of Northern Ireland (Cruickshank, 1997) . Northern Ireland has a humid temperate climate, and the average annual rainfall and average annual evapotranspiration at the experimental site was 890 mm and 524 mm, respectively (for the period .
Quality control measures for sample analysis
Samples were measured against certified standard calibrations with correlations ≥ 0.9996.
Internal QCs were run with each batch of samples and statistically analyzed with NWA Quality Analyst 5.2 to ensure sample variation was within ± 2 STDDEV to prove robustness of the methods. AFBI is also ISO9001 accredited.
Extraction and preparation of samples for NMR analysis
Samples were analyzed by solution P-NMR spectroscopy using a modified version of CadeMenun and Preston (1996: 2.5 g of soil was extracted in 25 ml of 0.25 mol L -1 NaOH + 0.05 mol
Identification of P forms in NMR spectra
Three groups of Pi forms were detected: orthophosphate at 6.00 ± 0.01 ppm chemical shift, pyrophosphate at -4.27 ± 0.01 ppm, and polyphosphates between -4.41 and -29.57 ppm, with the polyphosphate end group detected at -4.12 ± 0.05 ppm. Figure S1 shows the ranges of chemical shifts; the concentrations and percentages of identified peaks are shown in Figs. 2 and S2
respectively.
Organic P compound classes detected by solution P-NMR included phosphonates from 31.0 to 7.12 ppm, orthophosphates monoesters at 7.01 to 6.17 ppm and at 5.73 to 2.54 ppm, and orthophosphates diesters between 2.35 and -3.70 ppm. Each of these Po compound classes contained a number of specific P forms (Tables 4, S2 ). Peaks in the monoester region not specifically identified were grouped into the Mono 1, Mono 2 and Mono 3 categories. For the diesters, only deoxyribonucleic acid (DNA) was specifically identified; the remaining peaks were grouped into the categories Diester 1 and Diester 2, based on chemical shift ( Fig. S1 ; CadeMenun et al., 2010; Cade-Menun, 2015) . Peak areas were determined by integration. For the Monoester 1 and Monoester 2 regions, the area of the total region was determined, and then the areas of the specifically identified peaks in these regions were subtracted. No broad peaks were detected in these samples with line-fitting ( Fig. S2 ), indicating that the broad high-molecular weight P recently identified by McLaren et al. (2015) was not present in these samples.
Percentages and concentrations of total orthophosphate monoesters and diesters were calculated as determined directly from the spectra and using corrected values (Tables 3, S3) . Corrected values were determined by subtracting the peak areas of α-glycerophosphate, β-glycerophosphate, and all mononucleotides from the orthophosphate monoester concentration and adding them to the orthophosphate diester concentration (Schneider et al., 2016 Mono1, 2, and 3, various monoesters excluding those preceding identified peaks; Di, unspecified diesters. See text for more details. ‡ CEC, cation exchange capacity; LOI, loss on ignition; Ox Al, oxalate-extractable Al; Ox P, oxalate-extractable P; PSI, P saturation index; TotP, total P determined by digestion; NEP, P in the NaOH-EDTA extracts for NMR; MehP, Mehlich3-extractable P; OlsP, Olsen P; WEP, water-extractable P. *, significant at P < 0.05; **, significant at P < 0.01; ***, significant at P < 0.001 Table S2 . Chemical shifts of peaks detected in P-NMR spectra. -0.94 ± 0.08, -1.39 ± 0.11, -1.82 ± 0.12, -2.22 ± 0.14, -2.69 ± 0.18, -3.43 ± 0.18 † IHP, inositol hexakisphosphate. ‡ 4 e/2a, phosphates arranged in the 4-equatorial, 2-axial conformation; 4a/2e, phosphates arranged in the 4-axial, 2-equatorial conformation. § Peaks present in at least 12 of the 36 samples analyzed for the project Pi, total inorganic P; Tot Poly, polyphosphate plus pyrophosphate; Tot IHP, sum of myo-, scyllo-, neo-and D-chiro-inositol hexakisphosphate; Mono, total orthophosphate monoesters, without correction for degradation; Di, total orthophosphate diesters, without correction for degradation; Dec, degradation compounds; cMono, cDi, total orthophosphate monoesters and diesters, corrected for degradation. See text for more details. ‡: Means followed by different letters within the same column are significantly different at P < 0.05 
